plate is a bulk resonator with two electrodes driven in thickness extensional modes.
The two resonator plates are electrically connected in parallel and the total admittance is measured in the vicinity of two quasi-harmonic series resonance frequencies by a PC-controlled electric admittance measurement system. Two quasi-harmonic resonance frequencies are used to allow the elimination of the liquid density assumed to be unknown. Fig. 1 shows a cross section of the piezoccramic sensor and a photograph of the sensor as well as of the single pieces by which the sensor is assembled.
SENSOR CONSTRUCTION
The coupling constant k are known. Therefore the sound velocity of the liquid inside the sensor can be calculated out, of two measured series resonance frequencies.
In addition to the determination of the sound velocity of the liquid, the mass density of the liquid can be obtained from the same primary measurands.
However, at present the accuracy of the density value is one order of magnitude lower t,han that of the velocity (the latter is typically 0.1% for water, acetone, glycerin).
The measurement electronics are based on a PC-controlled electric admittance measurement system that determines the series resonance frequencies associated with maxima of the conductance [4] .
RESULTS
As an example, Fig. 2 shows the measured admittance and conductance for water in the frequency range from 1.8 MHz to 6.3 MHz. The maxima of the conductance arc marked in t,he admittance locus plot by squares with a cross and labelled witb fa, f4 and f 5, respectively. The indes of this frequency nomenclature gives the number of half wave lengths generated at the corresponding resonance.
(Values of these frequencies for wat,er are given explicitly in Table 1 ). The nearer a series resonance frequency of the filled sensor is to a series resonance frequency of the unloaded piezoelectric plate, the higher is its admittance. In the last.
column of table 1 reference measurements using a high precision density and sound analyzer DSA 48 from Anton Paar GmbH, Graz, Austria, are given. The sensitivity of the sensor principle to relative velocity changes is more than one order of magnitude higher than to relative density changes. Thus, the sensor is especially att,ract,ive for high resolution sound velocity measurements.
